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DETAILED ACTION 

Election/Restrictions 

Restriction to one of the following inventions is required under 35 U.S.C. 121: 

I. Claims 37-39 and 53-57, drawn to an apparatus, classified in class 118, 
subclass 723FI. 

II. Claims 40 and 58-61 , drawn to a method, classified in class 438, subclass 
510. 

The inventions are distinct, each from the other because of the following reasons: 

Inventions II and I are related as process and apparatus for its practice. The 
inventions are distinct if it can be shown that either: (1 ) the process as claimed can be * 
practiced by another materially different apparatus or by hand, or (2) the apparatus as 
claimed can be used to practice another and materially different process. (MPEP § 
806.05(e)). In this case the apparatus as claimed can be used to practice another and 
materially different process such as an ion implantation process or an ion beam etching 
process. 

Because these inventions are distinct for the reasons given above and have 
acquired a separate status in the art as shown by their different classification, above 
and the search required for Group II is not required for Group I, restriction; for 
examination purposes as indicated is proper. f 

During a telephone conversation with Patrick M. Boucher on 1 1/02/05 a 
provisional election was made without traverse to prosecute the invention of group I, 
claims 37-39 and 53-57. Affirmation of this election must be made by applicant in 
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replying to this Office action. Claims 40 and 58-61 are withdrawn from further 
consideration by the examiner, 37 CFR 1.142(b), as being drawn to a non-elected 
invention. 

Applicant is reminded that upon the cancellation of claims to a non-elected 
invention, the inventorship must be amended in compliance with 37 CFR 1 .48(b) if One 
or more of the currently named inventors is no longer an inventor of at least one claim 
remaining in the application. Any amendment of inventorship must be accompanied by 
a request under 37 CFR 1 .48(b) and by the fee required under 37 CFR 1 . 1 7(i). 

Oath/Declaration 

The oath or declaration is defective. A new oath or declaration in compliance 
with 37 CFR 1 .67(a) identifying this application by application number and filing date is 
required. See MPEP §§ 602.01 and 602.02. 

The oath or declaration is defective because: 

Non-initialed and/or non-dated alterations have been made to the oath or 
declaration. See 37 CFR 1.52(c). See the non-initialed and non-dated alteration 
for the citizenship of the first inventor. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

* * 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 
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(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 37 and 39 are rejected under 35 U S C. 102(b) as being anticipated by 
Lane etal., US 5,061 ,838. 

Lane et al. shows the invention as claimed including a system comprising: ah ion 
source having a toroidal plasma generator; an ion source aperture 610 aligned along a 
center line for the toroidal plasma generator; wherein the toroidal plasma generator 
includes a first core 600 and a second core (the core between core 600 and core 602 or 
core 602), the first core and the second core being aligned essentially along a center 
line of the toroidal plasma generator; see for example, fig. 7 and its description. 

Claims 37, and 39 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Martin etal., US 5,433,836. 

Martin et al. shows the invention as claimed including a system comprising: an 
ion source having a toroidal plasma generator; an ion source aperture aligned along a 
center line for the toroidal plasma generator; wherein the toroidal plasma generator 
includes first and second cores 4, the first core and the second core being aligned 
essentially along a center line of the toroidal plasma generator; see, for example, fig. 1 . 
and its description. 
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Claims 37-39 and 53 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Smith et al., US 6,150,628. 

Smith et al. shows the invention as claimed including a system comprising: an 
ion source having a toroidal plasma generator; an ion source aperture 204 aligned 
along a center line for the toroidal plasma generator; a first extraction electrode 206 
disposed to accelerate ions from the ion source toward a second extraction electrode . 
206; wherein the toroidal plasma generator includes a first core 104 and a second core 
106, the first core and the second core being aligned essentially along a center line of 
the toroidal plasma generator; an inlet 1 18 to receive a plasma precursor, the inlet in 
fluid communication with a first plasma current path and with a second plasma current 
path; a first conduit passing through the first core and a second conduit passing through 
the second core, wherein the first conduit js essentially collinear with the second 
conduit; see, for example, figs. 3 and 5 and their descriptions. 

Claim Rejections -35 USC §103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
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were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lane et 
al., US 5,061,838 in view of Smith et al., US 6,150,628. 

Lane et al. is applied as above but does not expressly disclose a first extraction 
electrode disposed to accelerate ions from the ion source toward a second extraction 
electrode. Smith et al. disclose a system comprising a first extraction electrode 206 
disposed to accelerate ions from the ion source toward a second extraction electrode 
206, see for example, fig. 5 and its description. Therefore, it would have been obvious 
to one having ordinary skill in the art at the time the invention was made to modify the 
apparatus of Lane et al. as to further comprise the claimed first and second extraction 
electrodes in order to form an ion beam where the ions have a predetermined energy. 

Claims 54-57 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lane et al., US 5,061,838 in view of Cann et al., U.S. 3,462,622, Kitamura et al., JP 62- 
126533 and Cox et al., U.S. Patent 6,418,874. 

Lane et al. is applied as above but does not expressly disclose the claimed 
structure of claims 54-57. Cann et al. disclose an apparatus comprising: an outer shell 
10 surrounding a first inner shell 21 housing a first toroidal transformer core 18; and a 
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second inner shell 20 housing a second toroidal transformer core 16; wherein the first 
toroidal transformer core and the second toroidal core are disposed along the center 
line of a plasma generator (see, for example, fig. 1 and its description). Additionally, 
Kitamura disclose an apparatus comprising: an outer shell 1 1 surrounding a first inner 
shell housing a first toroidal transformer core 12; and a second inner shell housing a 
second toroidal transformer core 1 3; wherein the first toroidal transformer core and the 
second toroidal core are disposed along the center line of a plasma generator (see, for 
example, figs. 1-2 and their descriptions). Furthermore, Cox et al. disclose an 
apparatus comprising: an outer shell 46 surrounding a first inner shell 48 housing a first 
toroidal transformer core 22; and a second inner shell 186 housing a second toroidal 
transformer core 184; wherein the first toroidal transformer core and the second toroidal 
core are disposed along the center line of a plasma generator (see, for example, figs. 1 „ 
4A, 4D, 5, 7, 9C and their descriptions, for a complete description. see the whole 
document). Therefore, in view of these disclosures, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the 
apparatus of Lane et al. as to further comprise the claimed outer, first and second shells 
because such structure is suitable for generating toroidal plasma.. 

Lane et al., Cann et al., Kitamura et al. and Cox et al. do not expressly disclose 
that the shape of the bottom portion of the first inner shell is circular in cross-section. 
However, the configuration of the claimed bottom portion of the first inner shell are a 
matter of choice which a person of ordinary skill in the art would have found obvious 
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absent persuasive evidence that the particular configuration of the claimed bottom 
portion of the first inner shell is significant. 

Furthermore, note that Cox et al. discloses that the first inner shell is supported 
within the outer shell by a web allowing circulation of secondary plasma current around 
the first inner shell within the outer shell and wherein the web contains an electrical lead 
connected to a primary coil disposed to coupled electro-magnetic energy to the first 
torroidal transformer core. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify the apparatus of Lane et al. 
by further comprising the claimed web structure because such configuration is suitabje 
and known in the art to support the first inner shell within the outer shell and to coupled, 
electromagnetic energy to the first torroidal transformer core. 

■i ' . 

Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Martin et 
al., US 5,433,836 in view of Smith et al, US 6,150,628. 

Martin et al. is applied as above but does not expressly disclose a first extraction 
electrode disposed to accelerate ions from the ion source toward a second extraction 
electrode. Smith et al. disclose a system comprising a first extraction electrode 206 
disposed to accelerate ions from the ion source toward a second extraction electrode 
206, see for example, fig. 5 and its description. Therefore, it would have been obvious 
to one having ordinary skill in the art at the time the invention was made to modify the 
apparatus of Martin et al. as to further comprise the claimed first and second extraction 
electrodes in order to form an ion beam where the ions have a predetermined energy. 
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Claims 54-57 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Martin et al., US 5,433,836 in view of Cann et al., U.S. 3,462,622, Kitamura et al., JP 
62-126533 and Cox et al., U.S. Patent 6,418,874. 

Martin et al. is applied as above but does not expressly disclose the claimed 
structure of claims 54-57. Cann et al. disclose an apparatus comprising: an outer shell 
10 surrounding a first inner shell 21 housing a first toroidal transformer core 18; and a 
second inner shell 20 housing a second toroidal transformer core 16; wherein, the first 
toroidal transformer core and the second toroidal core are disposed along the center 
line of a plasma generator (see, for example, fig. 1 and its description). Additionally, 
Kitamura disclose an apparatus comprising: an outer shell 1 1 surrounding a first inner 
shell housing a first toroidal transformer core 12; and a second inner shell housing a 
second toroidal transformer core 13; wherein the first toroidal transformer core and the 
second toroidal core are disposed along the center line of a plasma generator (see, for 
example, figs. 1-2 and their descriptions). Furthermore, Cox et.al. disclose an 
apparatus comprising: an outer shell 46 surrounding a first inner shell 48 housing* a first 
toroidal transformer core 22; and a second inner shell 186 housing a second toroidal 
transformer core 1 84; wherein the first toroidal transformer core and the second toroidal 
core are disposed along the center line of a plasma generator (see, for example, figs. 1 , 
4A, 4D, 5, 7, 9C and their descriptions, for a complete descriptidn see the whole 
document). Therefore, in view of these disclosures, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the . 
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apparatus of Martin et al. as to further comprise the claimed outer, first and second 
shells because such structure is suitable for generating toroidal plasma. 

Martin et al., Cann et al., Kitamura et al. and Cox et al. do not expressly disclose 
that the shape of the bottom portion of the first inner shell is circular in cross-section. 
However, the configuration of the claimed bottom portion of the first inner shell are a 
matter of choice which a person of ordinary skill in the art would have found obvious 
absent persuasive evidence that the particular configuration of the claimed bottom 
portion of the first inner shell is significant. 

Furthermore, note that Cox et al. discloses that the first inner shell is supported 
within the outer shell by a web allowing circulation of secondary plasma current around 
the first inner shell within the outer shell and wherein the web contains an electrical lead 
connected to a primary coil disposed to coupled electro-magnetic energy to the first 
torroidal transformer core. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to modify the apparatus.pf Martin et al. 
by further comprising the claimed web structure because such configuration is suitable 
and known in the art to support the first inner shell within the outer shell and to coupled 
electromagnetic energy to the first torroidal transformer core. 

Claims 54-57 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Smith et al., US 6,150,628 in view of Cann et al., U.S. 3,462,622, Kitamura et al., JP 62- 
126533 and Cox et al., U.S. Patent 6,418,874. 
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Smith et al. is applied as above but does not expressly disclose the claimed 
structure of claims 54-57. Cann et al. disclose an apparatus comprising: an outer shell 
10 surrounding a first inner shell 21 housing a first toroidal transformer core 18; and a -. 
second inner shell 20 housing a second toroidal transformer core 16; wherein the first 
toroidal transformer core and the second toroidal core are disposed along the center 
line of a plasma generator (see, for example, fig. 1 and its description). Additionally, 
Kitamura disclose an apparatus comprising: an outer shell 1 1 surrounding a first inner 
shell housing a first toroidal transformer core 12; and a second inner shell housing a 
second toroidal transformer core 13; wherein the first toroidal transformer core and the 
second toroidal core are disposed along the center line of a plasma generator (see, for 
example, figs. 1-2 and their descriptions). Furthermore, Cox et al. disclose an 
apparatus comprising: an outer shell 46 surrounding a first inner shell 48 housing a first 
toroidal transformer core 22; and a second inner shell 186 housing a second toroidal 
transformer core 1 84; wherein the first toroidal transformer core and the second toroidal 
core are disposed along the center line of a plasma generator (see, for example, figs. 1, 
4A, 4D, 5, 7, 9C and their descriptions, for a complete description see the whole 
document). Therefore, in view of these disclosures, it would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the 
apparatus of Smith et al. as to further comprise the claimed outer, first and second 
shells because such structure is suitable for generating toroidal plasma. 

Smith et al., Cann et al., Kitamura et al. and Cox et al. do not expressly disclose 
that the shape of the bottom portion of the first inner shell is circular in cross-section. 
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However, the configuration of the claimed bottom portion of the first inner shell are a 
matter of choice which a person of ordinary skill in the art would have found obvious 
absent persuasive evidence that the particular configuration of the claimed bottom 
portion of the first inner shell is significant. 

Furthermore, note that Cox et al. discloses that the first inner shell is supported 
within the outer shell by a web allowing circulation of secondary plasma current around 
the first inner shell within the outer shell and wherein the web contains an electrical lead 
connected to a primary coil disposed to coupled electro-magnetic energy to the first 
torroidal transformer core. Therefore, it would have been obvious to one of ordinary., 
skill in the art at the time the invention was made to modify the apparatus of Smith et aJ. 
by further comprising the claimed web structure because such configuration is suitable 
and known in the art to support the first inner shell within the outer shell and to coupled 
electromagnetic energy to the first torroidal transformer core. 

• 

Conclusion 

In order to avoid a notice of non-compliant amendment, applicant must provide a 
complete listing of all the claims in every response to an office action and/or any 
amendment made to the claims of this application. When there is any amendment to a 
claim, a claim listing of all claims ever presented in the case must.be supplied in 
ascending numerical order. The list of the claims needs to include the proper status 
identifier for every claim. The status identifier must be indicated after its claim' number 
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by using one of the following 7 status identifiers: (Original), (Currently amended), 
(Canceled), (Withdrawn), (Previously presented), (New), and (Not entered). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luz L. Alejandro whose telephone number is 571-272- 
1430. The examiner can normally be reached on Monday to Thursday from 7:30 to 
6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). A . 




Luz L. Alejandro 
Primary Examiner 
Art Unit 1763 



November 14, 2005 



